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Abstract: 

The present study was carried out to achieve the following objectives: 

1. Studying the time-temperature relationships during frying operations 

using designed frying protocol. 

2. Investigating the effect of frying process on the quality parameters of 

frying oilused. The different suggested treatments that carried out in this 

investigation could be summarized with their abbreviations as follows: 

Treatment (T): Control Without any additives 

Palm olein (PO) 

T1 PO+ 0.2% rosemary extracted (RE) 

T2 PO+ 0.2% Sage extracted (SE) 

T3 PO+ 0.2% Basil extracted (BE) 

T4 PO+ 0.2% Butylated hydraxy touloene (BHT). The palm olein was 

heated to 60°C before addition of oil extracts (0.2%) rosemary; sage or 

basil then stirred to ensure that it was completely dissolved. BHT- 

containing palm olein (0.02%) and control samples (without any 

antioxidant) were used as positive and negative control. All frying oil 

samples were heated at frying temperature in about 2 minutes to elevate 

temperature from 25 to 180°C, followed by addition of potato chips at a 
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rate of 400 g in 5 liters frying oil for 21/2 minutes to complete frying 

process in the 1st cycle of frying. The 2nd (heating and cooling) cycle of 

frying process was carried out after 1/2 min. When the frying oil 

temprature raised again from about 170 to 180°C and potato chips was 

added at a rate of 400 g to 4970cm3 frying oil no need to oil loss 

compensation due to loss of this small amount of frying oil (0.6%). This 

process was repeated 10 times at the 1st day of the experiment. The 

experimental ended after 50 frying processes at the 5th day. Samples 

were withdrawn at 0 time (60°C) then after 10, 30 and 50 frying 

processes at the 5t day. Samples size was 250ml for chemical and 

physicochemical analysis and 250 ml for biological assay. Deep frying 

experiments were carried out simultaneously using an aluminium open 

fryer with a concave shape which is almost used in all frying restaurants 

in Egypt and mainly sold in El-Qamalyia district. This frying pan 

capacity was 10 litre oil and equipped with autolift aluminum basket. The 

oil in each fryer was filtered to remove debris using separate filters.The 

same frying process was repeated three times in three consecutive weeks 

and withdrawn samples from each trial were mixed together to form a 

representative composite sample. After frying operations, the frying 

products were weighed and after each 10 fryings, samples were 

withdrawn and stored in brown bottles in a deep freezer at -20°C until 

analysis. Oil (250m1) was sampled from each frying medium to represent 

0, 10, 30and 50 frying cycles, consecutive up to 5 days, and was kept in 

amber bottles. Oil samples were flushed with slow bubbles of nitrogen 

free the botton of the bottles and stared in freezer at 20°C for physical 

and chemical analysis. The same sample weight was also with drown for 

biological evaluation. 

After frying, the chips were removed from the frying pan and sensory 

evaluation was conducted in the same day using all batches of potato 

chips (0, 10, 30 and 50 fryings). The ratio between potato weight and 

frying oil volume (w/v) was almost stable depending on oil loss two 

samples of oil, each weighing 225gm, one for phesical and chemical 

analysis and the 2nd one for biological assay were taken. The whole 

procedure was repeated consecutively for 7 days. Results showed that. 

The No. of frying (times of frying) has a significant effect on peroxide 

value of all samples. The peroxide values increased with increasing no. of 
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fryings until the 50th frying. artificial (BHT) or natural (rosemary, sage 

and basil) did not have the ability to inhibit peroxide formation even after 

only 10 fryings. On the other side, these antioxidants reduced the 

percentage of peroxide formation from about 65% to only 20-22% 

(rosemary, sage, basil and BHT). Ansidine value was clearly affected by 

No.of fryings as a general trend in case of T1, T2and T3 similar to that of 

control one. it could be report that using chemical (artifichial) antioxidant 

did not prevent the ditremental effect of frying times compaired with 

using natural antioxidants. On the other hand, use of natural or artificial 

antioxidants (T1, T2, T3, T1 and T4) minimized ansidine value by about 

1.1 folds from control sample at any number of frying. Totox value of 

unheated palm olein with or without antioxidants was ranged between 

17.90 to 20.17. It is of great importance to mention that there was no 

significant difference between all samples either untreated or treated with 

natural or artificial antioxidants at F0. 

Addition of herb extracts (0.2%) was significantly natural or articifical 

extracts lowered the totox value significantly (P≤ 0.05) compared to the 

control after 10 fryings with about 1.2 folds (for all treatments) less than 

control one. Totox value of unheated palm olein with or without 

antioxidants was ranged between 17.90 to 20.17. It is of great importance 

to mention that there was no significant difference between all samples 

either untreated or treated with natural or artificial antioxidants at F0. 

Addition of herb extracts (0.2%) was significantly natural or articifical 

extracts lowered the totox value significantly (P≤ 0.05) compared to the 

control after 10 fryings with about 1.2 folds (for all treatments) less than 

control one. Iodine number did not affect by the type of antioxidant use as 

seen at F0 treatment; i.e. no significancy was found (values were around 

56-58). Thiobarbituric acid number (TBA) value did not affect by only 

the type of antioxidant (as seen at F0 treatment). But, when frying process 

was taken place the TBA value was increased by about 2 folds after 10 

fryings for all treatments. After 30 times of frying, the increasing in TBA 

value reached to be 3 folds for all treatments and sharply increased to be 

about 4.5 folds that of their initial values (at F0) for all treatments. Acid 

value of various treatments was praparationaly correlated with No. of 

fryings. A significant difference was also noticed between treatments. 

The (F50) treatment recorded the highest acid value. Frying times (No. of 
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fryings) were clearly affected scuh parameter (viscosity) in case of T3 

and T4 treatments. It reached to 107.14 and 109.13 in T3 and T4, 

respectively after 50 times of frying. Meanwhile, it was ranged between 

84.41 to 96.89 in other treatments after the same No. of fryings. the 

higher the frying times, the higher the polar value; i.e. there is a 

proportional relationship between polar value and number of fryings . No 

significant differences were detected between treatments as affected by 

using natural (Sage, rosemary and basil) and or artificial antioxidant 

(BHT). Such finding was noticed in all organalyptially evaluated 

parameters, i.e. appearance, odor, color, taste, texture and overall 

acceptability. Mean values were between 6.33-8.33. It could be 

concluded that using antioxidant either natural or artificial one did not 

organaloptically effect by type of antioxidant when the product or used 

oil were considered. 

Key words: Aromatic plants, palm olein, peroxide value, ansidinevlaue, 

iodine value. 

Introduction: 

Deep-fat frying is one of the most commonly used practices in food 

preparation and manufacture all over the world. The increased 

consumption of fired foods is due to an increased number of restaurants 

serving convenience foods such as fried chicken, French fries and potato 

chips. More than 500 million pounds of edible fats and oils, for example, 

are used annually for the manufacture of potato chips in the United States 

alone (Irwandi&Che Man 1999). 

      Deep fat frying is a popular way to prepare a variety of foods. When 

food is fried in heated oil, many complex chemical reactions occur and 

the oil begins to degrade. The triglyceride molecule breaks down into 

both volatile and nonvolatile compounds which are soluble in the oil. 

These components contribute to both the desirable and undesirable 

sensory characteristics of food fried in oil. Natural triglycerides 

comprising an oil are considered non polar material. The products of the 

oil degradation are defined as polar compounds (Hassan, 2001). 

The scientific literature is replete with studies questioning the safety of 

heated fats and oils. It is will established that heating of fats can results in 

formation of compounds with antinutritional properties. Compounds 
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formed may be enzyme inhibitors, vitamin destroyers, lipid oxidation 

products, gastrointestinal irritants and/or potential mutagens (Hassan, 

2001). 

Materials and Methods: 

1. Materials: 

1.1 Essential oils: 

Essential oils of sage (Salvia officinalis), basil (Ocimumbasilicum) and 

rosemary (Rosmarenusofficinalis) were obtained from unit of pressing 

and extracting natural oils, National Research Centre, Giza, Egypt. 

1.2. Potato: 

From Local markets. 

1.3. Palm olien oils: 

Refined bleached and deodo ringed palm olein free from additivies was 

kindly supplied from Arma Food Industry Company, 10th Ramadain 

City, Cairo Egypt. 

1.4. Chemicals: 

All solvents and chemicals were used either analar or of analytical grade 

unless otherwise specified. Acetic acid-isooctane-potassium iodide-

sodium thiosulphat and starch were obtained from Sigma-Aldrich GmbH, 

Steinheim. 

1.5. Treatments: 

The different suggested treatments that carried out in this investigation 

could be summarized with their abbreviations in Table (1). 

Table (1): Suggested treatments for using various antioxidants 

(natural and /or chemical) in frying oil. 

Item Treatment palm Olein (PO) 

Control Without any additives 

T1 PO+ 0.2% rosemary essential oil (R) 

T2 PO+ 0.2% Sage essential oil (S) 

T3 PO+ 0.2% Basil essential oil (B) 

T4 PO+ 0.02% Butylatedhydraxytouloine (BHT) 
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T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine 

1.6. Preparation of palm olein to frying process: 

The palm olein was heated to 60°C before addition of oil extracts (0.2%) 

rosemary; sage and basil then stirred to ensure that it was completely 

dissolved. BHT- containing palm olein (0.02%) and control samples 

(without any antioxidant) were used as positive and negative control, 

respectively. 

1.7. Preapattion of potato chips: 

1.7.1. Frying protocol: 

All frying oil samples were heated at frying temperature in about 2 

minutes to elevate temperature from 25 to 180°C, followed by addition of 

potato chips at a rate of 400 g in 5 liters frying oil for 21/2 minutes to 

complete frying process in the 1st cycle of frying. The 2nd (heating and 

cooling) cycle of frying process was carried out after 1/2 min. When the 

frying oil temp. raised again from about (170 to 180°C) and potato chips 

was added at a rate of 400 g to 4970cm3 frying oil no need to oil loss 

compensation due to loss of this small amount of frying oil (0.6%). This 

process was repeated 10 times at the 1st day of the experiment. The 

experimental ended after 50 frying processes at the 5th day. Samples 

were withdrawn at 0 time (60°C) then after 10, 30 and 50 frying 

processes at the 5th day. Samples size was 250ml for chemical and 

physicochemical analysis and 250 ml for biological assay. 

1.7.2. Description of frying experiments: 

Deep frying experiments were carried out simultaneously using an 

aluminium open fryer with a concave shape which is almost used in all 

frying restaurants in Egypt and mainly sold in El-Gamalyia district. This 

frying pan capacity was 10 litre oil andequipped with autolift aluminum 

basket. The oil in each fryer was filtered to remove debris using separate 

filters. 

The same frying process was repeated three times in three consecutive 

weeks and withdrawn samples from each trial were mixed together to 

form a representative composite sample. 
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After frying operations, the frying products were weighed and after each 

10 fryings, samples were withdrawn and stored in brown bottles in a deep 

freezer at -20°C until analysis. . 

Oil (250m1) was sampled from eachfrying medium to represent 0, 10, 

30and 50 frying cycles, consecutive up to 5 days, and was kept in bottles. 

Oil samples were flushed with slow bubbles of nitrogen free the botton of 

the bottles and stared in freezer at 20°C for physical and chemical 

analysis. The same sample weight was also withdrown for biological 

evaluation. 

After frying, the chips were removed from the frying pan and sensory 

evaluation was conducted in the same day using all batches of potato 

chips (0, 10, 30 and 50 fryings). The ratio between potato weight and 

frying oil volume (w/v) was almost stable depending on oil loss two 

samples of oil, each weighing 225gm, one for phesical and chemical 

analysis and the 2nd one for biological assay were taken. The whole 

procedure was repeated consecutively for 7 days. 

2. Methods of Analysis: 

Changes in oil quality attributes, such as; i.e. peroxide value, anisidine 

value, iodine value, free fatty acids, oxidative stability index (OSI), polar 

compounds, polymers and colour test were followed by the methods 

recommended by American Oil Chemists Society Official AOCS (2005). 

Determination of French fries colour was done using a colorimeter. 

3. Sensory evaluation: 

Sensory evaluation of potato chips including overall acceptability was 

evaluated using a 10 point headanic scale where 1= very poor and 10= 

excellent. Sensory evaluation was done by 10 trained panelists. The 

frying oil samples were evaluated by its colour, odor and subjected to the 

same 10 point headonicsacle. 

6. Statistical analysis: 

Each analysis was done in triplicate. The Mini TAB 14 softwear was used 

to analyze data for determining ANOVA, standard deviation and 

Duncan's multiple range test for significance level at 5%. 

Results and Discussion: 

1. Peroxide value (P.V.): 
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Peroxide value represents primary reaction products of lipid oxidation, 

which can be measured by their ability to liberate iodine from potassium 

iodide. Addition of herbs (rosemary, sage and basil) as well as BHT did 

not affect peroxide value compared to the control as given in Table (2). 

After 10 fryings, the P. V increased from 4.8 to 7.9 meq/kg oil with about 

64.6% increase. Whereas rosemary, sage and basil have increased by 

19.88, 22.22 and 20.41%, respectively. An artificial antioxidant (BHT) 

used in the present investigation did not succeed to rezest up to 20 

oxidation caused by resist frying operon. On conclusion, artificial (BHT) 

or natural (rosemary, sage and basil) did not have the ability to inhibit 

peroxide formationeven after only 10 fryings. On the other side, these 

antioxidants reduced the percentage of peroxide formation from about 65 

to only 20-22% (rosemary, sage, basil and BHT). This indicates that the 

efficiency of the selected antioxidants either natural or synthetic, at this 

stage of frying operation have had almost similar efficiency in retarding 

palm olein oxidation. 

The effect of various levels and types of anti-or pro-oxidants could be 

studied. Phenolic compounds from plants are known to be good natural 

anti-oxidants. However, the activity ofartificial antioxidant was often 

observed to be higher than that of natural anti-oxidants (Ningappaet al., 

2007). Phenolic compounds, at certain concentrations, markedly slowed 

down in the rate of conjugated diene formation (Chimi & Cilard, 1991). 

In their absence, linoleic and concentration decreased dramatically, 

indicating oxidtion. The antioxidant effectiveness of these compounds 

seemed to be related to their ability to quench peroxyl radicals. 

Peroxide values obtained in this study were similar to the trends of the 

antioxidative effect (Morteza-Semnaniet al., 2006). The peroxide value 

was decreased after some hours of heating, indicating formation of 

secondary oxidation products, such as ketones, aldehydes, hydrocarbons 

and epoxides, which could be measured using the anisidine test Hindered 

phenols (caffeic acid, venillic acid and ferrulic acid) and crude tea extract 

reportedly lower the peroxide value and anisidine value at 0.02% 

concentration in oil (Abdulkarimet al., 2007). 

Results of Table (3) also indicate that the No. of frying (times of frying) 

has a significant effect on peroxide value of all samples. The peroxide 

values increased with increasing no. of fryings until the 50th frying. In 
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control samples peroxide values increased by 65.48, 180.54 and 255.23% 

after 10, 30 and 50 fryings, respectively. The peroxide value of rosemary 

treated palm olein increased by 14.71, 122.06 and 203.97% after 10, 30 

and 50 fryings, respectively. Sage treated palm olein subjected to a 

corresponding increase in peroxide values after 10, 30 and 50 fryings by 

41.74, 183.25 and 263.83%, respectively. Basil treated pall olein 

subjected to a corresponding increase in peroxide values after 10, 30 and 

50 fryings by 26.61, 159.88 and 245.97%. Artificial antioxidant, BHT 

added to palm olein caused an inhibitory effect on peroxide formation 

that retarded its rate to be 18.56, 135.02 and 224.05% increase compared 

to the control. 

The elucidate the efficiency of each used antioxidant either natural or 

artificial in the present investigation, the responsibility of frying operation 

on the rate of peroxide formation (Table 3) could be calculated. For 

example, in control sample if operation in the 1st 10 fryings caused 6.5% 

increase in peroxide value whereas it caused 1.47, 4.17, 2.66, 1.85% in 

and BHT, respectively. 

At the 30
th

, frying the control shows 6.02% P.V increase/ day compared 

to 4.07, 6.1, 5.3 and 4.5% increase day in R, S, B. and BHT. This 

indicates that the efficiency of in retarding lipid oxidation is almost 

disappeared 6.02 versus 6.1 in sage + palm olien samples. All other 

samples, R, B and BHT, show also less efficiency in retarding lipid 

oxidation when compared with theirefficiencies during the 1st 10 fryings 

(1.47, 2.66 and 1.85 versus 4.07, 5.3 and 4.5). 

This means that, a progressive and dramatic increase in peroxide 

formation has been occurred from 10th to 30th frying. At the stage 

between 30th to 50
th

 fryings, the rate of P.V formation was either stable 

(R and BHT) or became less (control, sage and BHT). 

Table (2): Peroxide value of different frying oil sample treatment 

with    different antoxidants 

No. Frying 

Treatment 

F0 F10 F30 F50 

Mean ±S.D. Mean ±S.D. Mean ±S.D. Mean ±S.D. 

Control 4.78a±.20 7.91a±.30 13.41a±.09 16.98a±.22 
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T1 5.03a±.56 5.77b±.39 11.17a±.77 15.29b±.15 

T2 4.74a±.13 5.62b±.51 11.14b±.16 15.36b±.48 

T3 4.48a±.46 6.35b±.61 12.69a±.63 16.30ab±.78 

T4 4.96a±.25 6.28b±.48 12.89a±.26 17.16a±.49 

LSD 0.655 0.854 0.845 0.870 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein+0.2% Basil; T4: Palm Olein+0.02% 

Butylatedhydraxytouloine; F0: Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No.Frying at 50 times. 

Table (3): Efficiency of different antioxidants added to palm olein 

Treatment No- of frying 

10 30 50 

% increase 

DPV/ D No.frying 

Control 

65.48 

6.5% 

180.54 

6.02% 

255.23 

5.1% 

DPV/ D No. frying 

T1 

14.71 

1.47% 

122.06 

4.07% 

203.97 

4.06% 

DPV/ D No. frying 

T2 

41.74 

4.17% 

183.25 

6.1% 

263.83 

5.26 

DPV/ D No. frying 

T3 

26.61 

2.66% 

159.88 

5.3% 

245.97 

4.9% 

T4        BHT 

DPV/ D No. frying 

18.56 

1.85% 

135.02 

4.5% 

224.05 

4.48% 

 

2. Ansidine value: 

Data given in Table (4) indicate ansidine value as affected by various 

suggested treatments in this study. From these data it could be noticed 
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that, ansidine value was clearly affected by No.offryings as a general 

trend in case of T1, T2and T3 similar to that of control one. Ansidine 

value was increased by 1.45 folds after ten fryings then raised to be 2 

folds (rather than their values at zero time frying) and it continuously 

raised to be 2.55, 2.66 and 2.81 folds in T1, T2 and T3, respectively. 

Regarding to T4 treatment it could be seen that earliar incremental trend 

in insidine value was more detected. The corresponding increasing folds 

are 1.60, 2.15 and 3.00 after 10, 30 and 50 frying ascalculated from table 

(4). So, it could be report that using chemical (artifichial) antioxidant did 

not prevent the ditremental effect of frying times compaired with using 

natural antioxidants (Subramanian et al., 2000 and Buczek and 

Chwialkowski 2008). 

On the other hand, use of natural or artificial antioxidants (T1, T2, T3 and 

T4) minimized ansidine value by about 1.1 folds from control sample at 

any number of frying. 

Antioxidants have had a specific activity based on its ability to 

compensate protons that leave behind free radicals which initiate auto 

oxidation reaction chain. Highly mobile and active free radicals react 

with O2 if the antioxidants proton did not replace that belong to fatty 

acids free radical which lose theirproton. Rosemary was found to be the 

most active antioxidants when compared not only with other natural ones 

but also when compared with artificial one called BHT. 

Decompose to secondary products, including alcohols, carboxylic acids, 

aldehydes and ketones, measured as insidine value. The ansidine value 

was independent of the extract type but was significantly different from 

the control (Table 4). 

Table (4): Ansidine value of different frying oil sample treatment 

with different antoxidants 

No frying 

 

Treatments 

F0 F10 F30 F50 

Mean ±S.D. Mean ±S.D. Mean ±S.D. Mean ±S.D. 

Control 9.66a±0.44 14.03a±0.43 19.32a±0.45 26.49a±1.07 

T1 8.63a±0.57 12.54b±0.68 17.25c±0.57 22.03b±0.87 
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T2 8.42a±0.83 12.28b±0.50 16.96c±0.45 22.41b±1.64 

T3 9.07a±0.81 13.04ab±0.40 17.85bc±0.17 25.51b±0.47 

T4 8.64a±0.66 13.86b±0.18 18.56ab±0.58 25.92a±1.12 

LSD 1.235 0.850 0.853 2.004 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine; F0: Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No.Frying at 50 times. 

3. Totox value (Total oxidation): 

Totox value is the most important in discussing the degree of oxidation 

process which has been occurred in frying oils (Table 5).  Totox value of 

unheated palm olein with or without antioxidants was ranged between 

17.90 to 20.17. It is of great importance to mention that there was no 

significant difference between all samples either untreated or treated with 

natural or artificial antioxidants at F0. 

Addition of herb extracts (0.2%) was significantly natural or articifical 

extracts lowered the totox value significantly (P> 0.05) compared to the 

control after 10 fryings with about 1.2 folds(for all treatments) less than 

control one Miyagi and Nakajima (2003). 

After 10 frying the totox value of control palm olein (B) decreased by, 

19.33, 13.77, 11.49 and 21.21% (BHT). Overall results suggested that 

both natural and synthetic antioxidants were capable of protecting the oil 

from further oxidation, resulted from frying operations, compared to the 

control one. The ability to lower the rate of antoxidation was good in both 

R and BHT (19.33 and 21.21%, respectively) whereas in S and B it was 

higher (13.77 and 11.49 respectively), i.e. less ability to retard 

antioxdiation process during frying till the 10th frying was still present. 

At the 30, 50
th
 frying, another concept could be concluded both S and B 

loose their ability to retard autoxidation, i.e become either inactive or 

prooxidant, that is why both of them did not differ significantly with the 

control are ((Table 5) although up to the 30th frying they still act as 
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antioxidants. On the other hand R and BHT were capable of protecting oil 

form further oxidation compared to the control. Rosemary as antioxidant 

was comparable to BHT, however there was no significant difference 

between both as appeared in Table (5).TOTOX = 2PV + P – AV (Shahidi 

and Wanasundara 2002). 

Table (5): Totox value of different frying oil sample treatment with 

different antoxidants 

No frying 

Treatments 

F0 F10 F30 F50 

Mean ±S.D. Mean ±S.D. Mean ±S.D. Mean ±S.D. 

Control 1922ab±0.28 29.86a±0.91 46.15a±0.61 60.44a±1.01 

T1 2.17a±0.27 24.08b±1.26 39.60b±1.97 52.43b±1.28 

T2 17.90b±1.04 23.52b±1.51 39.25b±0.35 53.13b±2.49 

T3 18.04ab±1.13 25.75b±1.50 43.24a±1.08 58.11a±1.11 

T4 18.56ab±0.94 26.43b±0.80 44.04a±0.66 60.23a±1.83 

LSD 1.500 2.243 0.853 2.9852.985 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine; F0: Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No.Frying at 50 times. 

4. Iodine number: 

Table (6) indicate changes in iodine number of different frying oil 

samples treated with different antioxidants. It could be seen that, such 

parameter (iodine number) did not affect by the type of antioxidant use as 

seen at F0 treatment; i.e. no significancy was found (values were around 

56-58). 

Similar trend was extended till 10 frying but with lesser values (around 

49-51). Meanwhile, when frying was carried out to be 30 times, 

treatments were significantly differed and such findings were also 

detected in iodine number (with more effect) after 50 fryings(Nor et al., 

2008). 
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Table (6): Iodine number of different frying oil sample treatment 

with different antoxidants 

Treatments F0 F10 F30 F50 

Mean ±S.D. Mean ±S.D. Mean ±S.D. Mean ±S.D. 

Control 57.77a±0.41 48.82a±0.43 39.80a±0.51 33.33c±1.03 

T1 55.81a±1.11 49.84a±0.97 43.26a±1.07 38.56a±0.55 

T2 56.93a±1.18 49.65a±1.23 43.36a±0.43 37.58ab±0.65 

T3 57.24a±0.57 50.91a±0.34 42.55ab±1.37 36.96ab±1.09 

T4 56.28a±0.35 49.04a±0.67 40.41bc±1.24 35.77b±1.05 

LSD 1.467 1.450 1.823 1.643 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine; F0: Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No.Frying at 50 times. 

5. Thiolbarbituric acid (TBA) value: 

Thiolbarbituric acid (TBA) values of different frying oil samples that 

treated with different antioxidants suggested in this study were given in 

Table (7) from these table and figure it could be concluded that, TBA 

value did not affect by only the type of antioxidant (as seen at F0 

treatment). But, when frying process was taken place the TBA value was 

increased by about 2 folds after 10 fryings for all treatments.After 30 

times of frying, the increasing in TBA value reached to be close to 4 folds 

for all treatments and sharply increased to be about 4.5 Folds that of their 

initial value (at F0) for all treatments as calculated from Table (7). Such 

findings go in parallel with those, Nguyen et al. (2015). 
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Table (7): TBA value of different frying oil sample treatment with 

different antoxidants 

Treatments F0 F10 F30 F40 

Mean ±S.D. Mean ±S.D. Mean ±S.D. Mean ±S.D. 

Control 11.62a±0.42 24.93a±2.14 41.76a±3.59 53.26s±4.58 

T1 11.52a±1.09 21.37b±1.86 37.59b±3.26 51.10a±0.50 

T2 12.19a±0.70 21.05b±1.72 37.53b±3.07 50.67a±4.15 

T3 12.09a±0.96 22.81ab±1.88 38.81ab±3.24 53.01a±4.38 

T4 11.46a±0.81 21.88b±1.91 38.85ab±3.39 52.88a±4.61 

LSD 1.511 1.912 2.273 2.014 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine; F0: Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No.Frying at 50 times. 

6. Acid value: 

Acid value % as affected by different suggested antioxidants used in this 

investigation. From these data it could be seen that, from these data it 

could be seen that, acid value% of various treatments was praparationaly 

correlated with No. of fryings. A significant difference was also noticed 

between treatments a seen in table (8). The (F50) treatment recorded the 

highest acid value percent. 

Table (8): Acid value % of different frying oil sample treatment 

with different antoxidants 

Treatments F F10 F30 F40 

Mean ±S.D. Mean ±S.D. Mean ±S.D. Mean ±S.D. 

Control 0.69a±0.01 1.20a±0.26 1.97a±0.23 2.60a±0.17 

T1 0.63b±0.03 0.74b±0.04 1.10b±0.18 1.57b±0.06 
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T2 0.66ab±0.01 0.85bc±0.02 1.26b±0.04 1.65b±0.10 

T3 0.66ab±0.02 0.96abc±0.02 1.30b ±0.17 1.60b±0.04 

T4 0.68a±0.02 1.09ab±0.09 1.37b±0.06 1.67b±0.06 

LSD 0.030 0.227 0.281 0.1790.179 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine; F0: Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No. Frying at 50 times 

7. Viscosity: 

Changes in viscosity of frying media that carried out in this investigation 

were shown in Table (9). It was seen that frying times (No. of fryings) 

were clearly affected scuh parameter (viscosity) in case of T3 and T4 

treatments. It reached to 107.14 and 109.13 in T2 and T4, respectively 

after 50 times of frying. Meanwhile, it was ranged between 84.41 to 

96.89 in other treatments after the same no. of fryings. These findings are 

in agreement with those of Lin et al. (1999) and Chatzilazarouet al. 

(2006). 

Table (9): Viscosity value of different frying oil sample treatment 

with different antoxidants 

Treatment

s 

F0 F10 F30 F50 LSD 

(0.05) Mean±S.D. Mean±S.D. Mean±S.D. Mean±S.D. 

Control 72.86 ±2.40 79.18 ±2.40 84.00 ± 2.41 92.86 ± 2.04 4.52 

T1 54.45 ±2.40 61.58 ±2.40 71.69 ± 2.40 84.41 ± 2.40 4.52 

T2 68.71 ±2.40 76.66 ±2.40 86.59 ± 2.40 96.89 ± 2.40 4.52 

T3 83.38± 2.40 91.32 ±2.40 97.17 ± 2.40 107.14±2.40 0.227 

T4 83.98 ±2.40 90.93 ±2.40 98.45 ± 2.40 109.13±2.40 4.52 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 
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T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine; F0: Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No.Frying at 50 times. 

8. Polar value:  

Data given in Table (10) showed that the polar value of frying oil samples 

as affected by times of frying and/ or suggested additives as antioxidants. 

From this table it could be seen that generally, the higher the frying times, 

the higher the polar value; i.e. there is a proportional relationship between 

polar value and number of fryings.                      

Meanwhile, a contradicted relationship was clearly noticed among type of 

treatment (natural or artificial one) as seen in the same table. Such 

relation did not detect at zero time of frying, then a continuous decrease 

was recorded with various rates depending on type of treatment 

(Chatzilazarouet al., 2006 and Romero et al., 2006). 

Table (10): Polar value of different frying oil sample treatment with 

Control different antoxidants 

Treatment

s 

F0 F10 F30 F50 LSD 

(0.05) Mean ±S.D. Mean 

±S.D. 

Mean ±S.D. Mean ±S.D. 

Control 4.45 ±0.46 9.03 ±0.29 17.70 ±2.21 26.19 ±1.00 2.27 

T1 4.14 ±0.15 6.09 ±0.08 12.99 ±0.77 21.39 ±0.28 0.76 

T2 4.07±0.16 8.15 ±0.23 14.37 ±0.92 24.98±0.18 0.89 

T3 4.06±0.07 7.61 ±0.59 14.05 ±0.19 24.05 ±0.15 4.52 

T4 4.14 ±0.09 6.64 ±0.39 13.17 ±0.22 22.84±0.69 0.75 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

T1: Palm Olein + 0.2% Rosemary; T2: Palm Olein + 0.2% Sage; T3: 

Palm Olein + 0.2% Basil; T4: Palm Olein + 0.02% 

Butylatedhydraxytouloine; F0:Not Frying at Zero Time; F10: No. Frying 

at 10 times; F30: No.Frying at 30 times; F50: No.Frying at 50 times. 
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9. Fatty acid composition: 

Linolenic acid and linoleic are highly sensitive to oxidation because it 

contains three and two double bands while Oleic acid is less reactive and 

more heat stable, it contains only one double bond. The fatty acid profile 

is also relevant to its nutritive quality and how it changes during frying 

process, (Kris Ethertonet al., 2004). 

Palm olein it relatively contains a highly amount of C18:2nd and C18:1n9 

as 25.033 and 37.783, respectively. This is give the oil or palm olein 

health and advantage on stability of oil and cardiovascular disease has 

been claimed (Kris ethertonet al., 2004). 

The linoleic acid is also precause of long chain omega-3 poly unsaturated 

FA (LC n-3 PLFA) by elongation Enzymatic conversion (Simpoulos, 

1997). The change is unsaturated Fas during frying is show in Table (16). 

There was a significant decrease in (18.2n6 to range between 39% -45% 

along frying process on palolein from F0 up F50, Goli et al. (2012). 

The fatty acid profile of edible oil effect during theral of frying temp. 

Both linolenic acid (C18:3) and (C18:2) were highly sensitive to frying 

temperature because it contains more than two double bonds, while oleic 

acid C18:1 is less reactive as it contains only one double bond. Addition 

off different phenolic compounds are show similar effects on C18: 2n6. 

There were a failed from 25-037 is control belondoil in to about 11%. 

Table (11) shows the statistically result of natural antioxidant roles in 

stability of oil waste significantly increase sage frying oil. All moded of 

palm okinfryings there were a significant decreases occurred in C18:2nb, 

follows by C18.3n3. Vice reverse. There were increased in C18: inq in all 

frying mode about 10-15% in comparison to control blend oil (FO), Goli 

et al. (2012). 

The basil extracted when added into palm olein was effected on increase 

stability of oil and protect the oil from destruction especially as show in 

C18:2nd. In frying Fio, F30 and and F50, 10.406, 10.769 basil extracted 

when add in to palmolein. Meanwhile, Rosemary extract in palmoile in 

used in frying especially is F50 was protect W-3 fatty acid from 

destruction as 9.167 with long time heating. This is means that rosemary 

extraction in frying oil were healthy than either basil or sage in frying 

palnolein. As a conclusion, Both basil and rosemary extracts were shown 
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increasing stability of palm olein similar to synthelic antioxidant BHT, 

Goli et al. (2012). 

9.1. Fatty acids profile of frying samples: 

Data given in Tables (7.11) showed the fatty acids profile of different 

frying oil sample as affected by adding various natural and /or artificial 

antioxidants as well as by times of frying. 

9.2. Untreated (control) sample: 

From Table (11) that indicated frying number effect on control sample, it 

could be noticed that, C16:0 was the predominant saturated fatty acid 

(23.806%) and it increased after ten frying till the end of experiment (50 

fryings) to be about 37%. The C18:0 was found to be in the second order 

with approximathy constant percentage (about 4%). 

It is of interest to notice that sum. of saturated fatty acids was 

continuously raised as number of fryings raised. Such raising was started 

after ten times of frying them slowly increased by times of frying 

increased. 

From the same Table (11), it could be also seen the unsaturated fatty 

acids profile as affected by two factors mentioned above. The 

predominant unsaturated fatty acid was C18:1n9 that behaved similar 

trend that mentioned above in case of C16:0 but with the percentage of 

37.783% increased to be about 43%. 

Table (11): Fatty acid profile (%) of different control frying oil samples 

Number of frying 

Fatty acid F0 F10 F30 F50 

C12:0 (Lauric) 0.401 0.137 0.252 0.259 

C14:0 (Myristic) 1.938 0.945 0.902 1.094 

C16:0 (Palmitic) 23.806 36.076 36.681 37.392 

C18:0 (Stearic) 4.184 3.706 3.888 4.174 

C20:0 (Arachidic) 0.15 0.333 0.321 0.154 

Sum of SFA 30.479 41.197 42.044 43.073 
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C16:1n7 (Palmitoleic) 0.871 0.243 0.282 1.006 

C18:1n9 (Oleic) 37.783 43.317 43.692 42.368 

C18:1n7 (Vissinic) 0 1.203 1.203 1.618 

C18:2n6 (Linoleic) 25.033 11.491 11.279 10.817 

C18:3n3 (Linolenic) 2.106 0.227 0.185 0.222 

Sum of USFA 65.793 56.481 56.641 56.031 

Other Fatty Acids 3.728 2.32 1.31 0.9 

F0: Not Frying at Zero Time; F10: No. Frying at 10 times; F30: 

No.Frying at 30 times; F50: No.Frying at 50 times. 

The C18:2n6 that came in the second order (25.033%) was sharply 

reduced by over 50% of its original percentage as a resultof extending 

frying treatment (number of fryings). The sum of unsaturated fatty acids 

was minimized after ten fryings by about 9% then still constant till the 

end of experiment (50 fryings). These findings are in agreement with 

those. 

9.3. Basil sample: 

Table (12) indicated that fatty acids profile of different frying oil samples 

as affected by adding basil extract (as a natural antioxidant) as well as by 

times of frying. From this table it could be seen that C16:0 fatty acid was 

a predominant one with about 39%. It did not affect by extending the 

times of frying (till 50 times). 

The C18:0 came in the second order with values around 4% and it 

behaved similar trend that noticed earlier. Generally, it could be noticed 

that sum. of SFA (about 45%) did not affect by times of frying comparing 

with control sample (Table 11)as shown earlier. It means that basil extract 

plays a noticeable role as antioxidant. 

On the other hand, C18:1n9 was appeared as a predominant unsaturated 

fatty acid with about 41%. Similar detected basil effect as a good 

antioxidant was recorded as a function of time of frying. In the second 

order with about 11%, C18:2n6 also approximately not affected by times 

of frying (till 50 times). The total USFA also did not affect awing to 
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frying times. It was about 54%, this assures the role of basil as 

antioxidant. 

Table (12): Fatty acid profile (%) of Basil different basil frying oil 

samples 

Number of frying 

Fatty acid F0 F10 F30 F50 

C12:0 (Lauric) 0.149 0.17 0.17 0.171 

C14:0 (Myristic) 0.92 0.972 0.991 0.973 

C16:0 (Palmitic) 39.405 39.862 38.772 38.682 

C18:0 (Stearic) 3.972 4.12 4.421 4.552 

C20:0 (Arachidic) 0.326 0.329 0.324 0.131 

Sum of SFA 44.772 45.453 44.678 44.509 

C16:1n7 (Palmitoleic) 0.216 0.202 0.604 0.759 

C18:1n9 (Oleic) 41.139 41.526 40.757 41.166 

C18:1n7 (Vissinic) 1.087 0.971 0.967 1.259 

C18:2n6 (Linoleic) 10.229 10.406 10.769 11.135 

C18:3n3 (Linolenic) 0.165 0.174 0.231 0.288 

Sum of USFA 52.836 53.279 53.328 54.607 

Other Fatty Acids 2.392 1.268 1.994 0884 

F0: Not Frying at Zero Time; F10: No. Frying at 10 times; F30: 

No.Frying at 30 times; F50: No.Frying at 50 times. 

Fatty acids profile of various frying oil samples treated with rosemary 

extract and exposed to many frying times was given in Table (17). It 

could be easily seen that C16:0 (thepredominatone) did not affect till 10 

times of frying then decreased till the end of experiment (50 times). 

The C12:0 that came in the second or der with about 4% did not affect by 

frying times. On the other hand, the total SFA behaved similar trend that 

found in case of C16:0 fatty acid. 

Regarding to USFA, C18:1n9 (about 41%) was minized to be about 36% 

after 30 and 50 times of frying. Meanwhile, the C18:2n6 (the second 

main unsaturated fatty acid) was continuously decreased by increasing 

frying times. 
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The total unsaturated fatty acids was approximately not affect till 30 

times of frying them increased at 50 times of frying. 

Table (13): Fatty acid profile (%) of different rosemary frying oil 

samples 

Number of frying 

Fatty acid F0 F10 F30 F50 

C12:0 (Lauric) 0.189 0.221 0.164 0.727 

C14:0 (Myristic) 1.034 0.932 0.854 0.815 

C16:0 (Palmitic) 39.577 40.285 36.01 35.577 

C18:0 (Stearic) 4.149 3.989 3.587 3.644 

C20:0 (Arachidic) 0.376 0.336 0.111 0.111 

Sum of SFA 45.325 45.763 40.726 40.874 

C16:1n7 (Palmitoleic) 0.227 0.145 5.116 4.35 

C18:1n9 (Oleic) 41.85 41.283 36.187 36.852 

C18:1n7 (Vissinic) 0.901 1.139 0.786 0.77 

C18:2n6 (Linoleic) 10.335 9.451 7.878 4.16 

C18:3n3 (Linolenic) 0 0.154 1.028 9.167 

Sum of USFA 53.313 52.172 50.995 55.299 

Other Fatty Acids 1.362 2.065 8.279 3.827 

F0: Not Frying at Zero Time; F10: No. Frying at 10 times; F30: No. 

Frying at 30 times; F50: No. Frying at 50 times. 

Use of sage as natural antioxidant for prying oil samples and its 

beahviour throughout 50 times of frying was followed and recoded in 

Table (13). No changes were detected in fatty acids profile saturated or 

unsaturated one showing sage as a good natural antioxidant that could be 

use in fyring processes. 

Table (14): Fatty acid profile (%) of different sage frying oil samples 

Number of frying 



 

- 856 - 
  0061 يهليه –(4مدمدل العدد ) –الثانىالعدد  –نىالثاالمجمد 

 مجمة دراسات وبحهث التربية النهعية

Fatty acid F0 F10 F30 F50 

C12:0 (Lauric) 0.223 0.238 0 0 

C14:0 (Myristic) 0.978 1.01 0.987 0.892 

C16:0 (Palmitic) 40.93 40.529 40.535 39.476 

C18:0 (Stearic) 4.012 4.083 4.297 4.361 

C20:0 (Arachidic) 0.324 0.231 0.379 0.392 

Sum of SFA 46.467 46.091 46.198 45.121 

C16:1n7 (Palmitoleic) 0.256 0.886 0.336 0.557 

C18:1n9 (Oleic) 41.975 41.718 41,359 40.03 

C18:1n7 (Vissinic) 1.14 0.886 0.856 1.152 

C18:2n6 (Linoleic) 9.924 9.897 10.117 10.861 

C18:3n3 (Linolenic) 0.173 0.179 0.09 0.164 

Sum of USFA 53.468 53.006 52.758 52.764 

Other Fatty Acids 0.065 0.903 1.044 2.115 

F0: Not Frying at Zero Time; F10: No. Frying at 10 times; F30: No. 

Frying at 30 times; F50: No. Frying at 50 times. 

As expected, otherwise normally use of BHT as artificial antioxidant no 

changes were detected in fatty acid profile (saturated or unsaturated ones) 

owing to number of fryings as seen in Table (20) 

Table (15): Fatty acid profile (%) of different BHT frying oil samples 

Number of frying 

Fatty acid F0 F10 F30 F50 

C12:0 (Lauric) 0.151 0.158 0.157 0.148 

C14:0 (Myristic) 0.94 0.971 0.951 0.88 

C16:0 (Palmitic) 40.251 40.329 38.53 38.15 

C18:0 (Stearic) 4.165 4.211 4.431 4.464 

C20:0 (Arachidic) 0.324 0.361 0.325 0.131 

Sum of SFA 45.831 46,03 44.394 43.955 

C16:1n7 (Palmitoleic) 0.316 0.265 0.702 0.838 
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C18:1n9 (Oleic) 41.542 41.596 41.302 41.604 

C18:1n7 (Vissinic) 1.196 0.92 1.033 1.295 

C18:2n6 (Linoleic) 10.307 10.026 10.605 10.982 

C18:3n3 (Linolenic) 0.185 0.206 0.154 0.127 

Sum of USFA 53.456 53.013 53.796 54.846 

Other Fatty Acids 0.713 0.957 1.81 1.199 

F0: Not Frying at Zero Time; F10: No. Frying at 10 times; F30: No. 

Frying at 30 times; F50: No. Frying at 50 times. 

4.10. Organolyptic evaluation:  

Data given in Table (16)showed mean value of organolytpic evalaution of 

crispy potatoes that used artificial and natural antioxidants with different 

frying periods. No significant differences were detected between 

treatments as affected by using natural (Sage rosemary and base) and or 

artificial antioxidant (BHT). Such finding was noticed in all 

organolyptially evaluated parameters, i.e. appearance, odor, color, taste, 

texture and overall acceptability as seen in Table (17). Mean values were 

between 6.33-8.33. 

In addition, oil samples were also organolyptically evaluated and its 

statistical analysis was given in Table (21). From these data it could be 

seen no significant difference were detected in various characteristics of 

frying oil used in this study. Such charachteristics are appearance, odor, 

color, viscosity and overall acceptability with the mean values ranged 

between 5.00 -8.67. 

It could be concluded that using antioxidant either natural or artificial one 

did not organaloptically effect by type of antioxidant when the product or 

used oil were considered. 

Table (16): Organoleptic evaluation of oil according to use artificial 

and natural antioxidant with different frying period. 

Treatments Appearance Odor Color Viscosity Overall 

acceptability 

Mean ±S.D. Mean 

±S.D. 

Mean 

±S.D. 

Mean 

±S.D. 

Mean ±S.D. 
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Control 8.33a±0.6 7.00b±0.0 8.33b±0.

6 

8.67a±0.6 8.33a±0.6 

T1 7.67b±0.6 8.00a±1.0 9.00a±0.0 8.67a ±0.6 8.67a±0.6 

T2 7.33b±0.6 8.00a±1.0 7.00c±0.0 7.67c±0.6 7.67b±0.6 

T3 5.67c±0.6 5.00c±0.0 5.67d±0.

6 

7.33c±0.6 7.00c±1.0 

T4 8.00a±0.0 7.00b±0.0 6.33d±0.

6 

8.00b±1.0 6.67c±0.6 

LSD (0.05) 0.49 1.41 0.81 1.24 1.24 

Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 

Table (17): Organoleptic evaluation of crispy potatoes according to 

use artificial and natural antioxidants with different frying period. 

Treatme

nts 

Appeara

nce 

Odor Color Taste 

 

Texture Overall 

acceptabil

ity 

Mean 

±S.D. 

Mean 

±S.D. 

Mean 

±S.D. 

Mean 

±S.D. 

Mean 

±S.D. 

Mean 

±S.D. 

Control 8.33a±0.6 8.00a±1.0 7.00b±0.

0 

8.33a±0.

6 

8.33a±0.6 8.00b±0.0 

T1 8.00a±1.0 8.00a±0.0 8.00a±1.

0 

8.00a±0.

0 

7.33b±0.6 7.67a±0.6 

T2 7.67a±2.2 7.00b±1.0 7.33b±0.

6 

7.00b±1.

0 

7.00b±0.0 7.33b±0.6 

T3 6.33c±0.6 6.33c±0.6 7.00b±1.

0 

7.33b±0.

6 

6.67b±0.6 6.67b±0.6 

F4 7.33b±0.6 7.67a±1.1 7.33b±0.

6 

7.33b±0.

6 

7.00b±0.0 7.33b±0.6 

LSD(0.0

5) 

1.24 1.56 1.33 1.15 0.81 0.49 
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Each value in the table was obtained by calculating the mean of the three 

experiments ±S.D. The mean difference is significant at the 0.05 level. 
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 تأثير اضافة بعض الزيهت النباتية العطرية عمى اكددة زيهت التحمير

 د. جييان ابخاهيؼ واخخون 

 جامعة عيؽ شسذ –كمية التخبية الشؾعية  –االقتراد السشدلى قدؼ 

 الممخص:

 أجخيت ىحه الجراسة لتحقيق األىجاف التالية:

دراسة عالقة الؾقت ودرجة الحخارة أثشاء عسميات القمي  السرسسة مؽ خالل بخوتؾكؾل  -1
 محجد.

 دراسة تأثيخ عسمية القمي عمى مقاييذ جؾدة زيت القمي السدتخجم. -2

مقارنة استخجام مزادات األكدجة الظبيعية والرشاعية عمى جؾدة الديت أثشاء عسميات القمي  -
 السختمفة.

 دراسة تأثيخ إضافة مزادات األكدجة الظبيعية عمى جؾدة الديت أثشاء عسميا القمي السختمفة. -5

 وكانت السعامالت السقتخحة في ىحه الجراسة ىي كالتالي:

 يؽ الشخيل بجون إضافات(.معاممة الكشتخول )أول -

 مدتخمص نبات الخوزماري )حرا البان(. %0.2أوليؽ الشخيل +  1 (T1)معاممة  -

 مدتخمص نبات الداج )السخيسية(. %0.2أوليؽ الشخيل +  2 (T2)معاممة  -

 مدتخمص نبات الخيحان. %0.2أوليؽ الشخيل +  3 (T3)معاممة  -

 يؾتيالتيجىيجروكدي تؾلؾيؽ.ب %0.02أوليؽ الشخيل +  4 (T4)معاممة  -

 تجييد أوليؽ الشخيل لعسمية القمي:

مئؾي قبل إضافة مدتخمرات كل مؽ الخوزماري أو  60○تؼ تدخيؽ أوليؽ الشخيل لجرجة 
%( ثؼ أجخت عسمية تقميب دائخية لتأكيج اكتسال ذوبان ىحه 0.2الخيحان أو السخيسية )بشدبة 

إضافات كعيشة ضابظة سالبة والسعاممة السزاف  واستخجمت السعاممة بجون أي –السدتخمرات 
 إلييا بيؾتيالتيج ىيجروكدي تؾلؾيؽ كعيشة ضابظة مؾجبة.
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 نغام القمي:

إلى  25تؼ تدخيؽ عيشات زيت القمي لجرجات القمي لسجة حؾالي دقيقتيؽ لخفع درجة الحخارة مؽ 
دقيقة  2.5لسجة لتخ زيت قمي  5جؼ في  400م أعقبيا إضافة رقائق البظاطذ بسعجل  180○

الكتسال عسمية القمي في مخحالتيا األولى، ثؼ أجخيت مخحمة القمي الثانية )التبخيج والتدخيؽ( بعج 
 180○إلى  170نرف دقيقة، وتؼ إضافة رقائق البظاطذ بعج رفع درجة الحخارة مخة أخخى مؽ 

 م.

 50مخات في اليؾم األول وانتيت التجخبة في اليؾم الخامذ بعج إجخاء 10وتؼ تكخار ىحه العسمية 
مخة مؽ مخات القمي  50،  30،  10م(،  60○عسمية قمي وتؼ تدجيل الشتائج عشج وقت الرفخ )
مل لمتحميالت الكيساوية والظبيعية وعيشة  250وكان حجؼ عيشة زيت القمي السأخؾذة لمتحميل ىؾ 

 ؾلؾجي.مل لمتقييؼ البي250أخخى 

 ويسكؽ تمخيص الشتائج الستحرل عمييا كالتالي:

 رقم البيروكديد: -6

كجؼ زيت بشدبة  o2/100مميسكافئ  4.8 – 7.9ازداد رقؼ البيخوكديج بعج عذخ مخات قمي مؽ 
عشج استخجام  %20.41،  22.22،  19.88بيشسا كانت ندبة الديادة  %64.6زيادة حؾالي 

الخوزماري والسخيسية والخيحان عمى التختيب، وكسحرمة عامة عيخ عجم قابمية مزاد األكدجة 
( أو مزادات األكدجة الظبيعية )الخوزماري والسخيسية والخيحان( في تثبيط BHTالرشاعي )

مخات قمي. ومؽ ناحية أخخى قممت مزادات األكدجة ندبة  10تكؾيؽ البيخوكديج حتى بعج 
وكان عجد مخات القمي ذو تأثيخ معشؾي عمى  %20- 22إلى  65كؾيؽ البيخوكديج مؽ حؾالي ت

مخة.  50رقؼ البيخوكديج في كل العيشات وازداد رقؼ البيخوكديج بديادة عجد مخات القمي حتى 
مخة قمي بيشسا  10 – 30وحجثت الديادة في تكؾيؽ البيخوكديج برؾرة كبيخة ودراماتيكية ما بيؽ 

 مخة قمي كان معجل تكؾيؽ البيخوكديج ثابتًا أو اقل. 30 – 50خحمة ما بيؽ ي الس

 رقم االنديدين: -0

تأثخ رقؼ االنديجيؽ برؾرة واضحة بعجد مخات القمي بحيث كان برفة عامة مذابيًا في 
 لسا وجج ي عيشة الكشتخول. T3 , T2 , T1السعامالت 
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ضعفًا مقارنة  2مخات قمي ثؼ ارتفع ليرل إلى  10ضعفًا بعج  1.45وازداد رقؼ االنديجيؽ بـ 
ضعفًا في السعامالت  2.55 , 2.66 , 2.81بؾقت صفخ القمي ثؼ ارتفع ارتفاعًا مدتسخًا إلى 

T3 , T2 , T1  عمى التختيب وبالشدبة لمسعاممةT4  فقج أمكؽ تسييد االرتفاع في رقؼ االنديجيؽ
 , 2.15 , 3.00مخة مؽ القمي ىي  10 , 30 , 50برؾرة اكبخ وكانت القيؼ السقابمة بعج 

ضعفًا لحلػ يسكؽ القؾل أن استخجام مزاد األكدجة الرشاعي ال يسشع التأثيخ الزار لعجد  1.60
 مخات القمي في الديت بالسقارنة باستخجام مزادات األكدجة الظبيعية.

 رقم التهتهكس )األكددة الكمية(: -5

 – 20.17السدخؽ مع أو بجون مزادات أكدجة بيؽ  تخاوح رقؼ التؾتؾكذ ألوليؽ الشخيل غيخ
ولؼ يؾجج أي اختالف معشؾي بيؽ العيشات كميا سؾاء السعاممة أو غيخ السعاممة  17.90

 بسزادات األكدجة سؾاء الظبيعية أو الرشاعية عشج صفخ مخات قمي.

ل رقؼ ( ومزاد األكدجة الرشاعي إلى تقمي%0.2وأدت إضافة مدتخمرات األعذاب الظبيعية )
ضعفًا مقارنة بالكشتخول بالشدبة لكل  1.20مخات قمي بسقجار  10التؾتؾكذ ومعشؾيًا بعج 

 السعامالت والتي عيخت بقيؼ اقل مؽ الكشتخول.

 الرقم اليهدي: -4

لؼ يتأثخ الخقؼ اليؾدي بشؾع مزاد األكدجة السدتخجم وذلػ في بجاية عسمية القمي بسعشى عجم 
مخات قمي ولكؽ  10، واستسخ ىحا االتجاه حتى 56 – 58لقيؼ بيؽ وجؾد معشؾية حيث تخاوحت ا

مخة قمي  50مخة قمي اختمفت السعامالت معشؾيًا وكحلػ بعج  30( بيشسا بعج 49 - 51بقيؼ اقل )
 ولكؽ بجرجة أكثخ تأثيخًا.

 رقم حامض الثيهباربيتيهريك: -8

تخجم ولكؽ تأثخ بعجد مخات القمي لؼ يتأثخ رقؼ حامض الثيؾباربيتيؾريػ بشؾع مزاد األكدجة السد
ضعفًا  3مخات قمي لكل السعامالت وبمغت الديادة  10ضعفًا بعج  2حيث ازداد بسقجار حؾالي 

ضعفًا بالسقارنة بقيسيا  4.5مخة قمي ثؼ ازدادت برؾرة حادة لتربح  30في كل السعامالت بعج 
 األولية.

 رقم الحمهضة: -1
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عجد مخات القمي ولؾحع اختالف معشؾي بيؽ السعامالت تشاسب قيؼ رقؼ الحسؾضة طخديًا مع 
 أعمى قيسة رقؼ حسؾضة. F50وسجمت السعاممة 

 المزجة: -4

حيث  T4 , T3اثخ عجد مخات القمي معشؾيًا في ىحا السقياس )المدوجة( وذلػ في السعامالت 
مخة قمي في حيؽ تخاوحت بيؽ  50)سشتيبؾاز( عمى التختيب بعج  107.14 , 109.13بمغت 

 )سشتيبؾاز( في باقي السعامالت بعج نفذ العجد مؽ مخات القمي. 84.41 – 96.89

 رقم القطبية: -5

برفة عامة اتزح انو كمسا زاد عجد مخات القمي كمسا ازداد رقؼ القظبية بسعشى وجؾد عالقة 
اد األكدجة السدتخجم طخدية بيشيسا في حيؽ وججت عالقة عكدية واضحة بالشدبة لشؾع مز

)طبيعي أو صشاعي( ولؼ تالحع ىحه العالقة العكدية السذار إلييا في بجاية عسمية القمي  ولكؽ 
 لؾحع انخفاض مدتسخ بسعجالت مختمفة تعتسج عمى نؾع السعاممة.

 التقييم الحدي: -6

الظبيعية أو لؼ تؾجج أي اختالفات معشؾي بيؽ السعامالت نتيجة استخجام مزادات األكدجة سؾاء 
الرشاعية وذالػ بالشدبة لكل مؽ السغيخ والخائحة والمؾن والظعؼ والقؾام والقبؾل العام حيث تخاوح 

 وذلػ بالشدبة لخقائق البظاطذ السقمية. 6.33 – 8.33متؾسط القيؼ بيؽ 

باإلضافة لحلػ تؼ تقييؼ عيشات زيت القمي حديًا ولؼ تؾجج اختالفات معشؾية في جسيع صفات 
 5 – 8.67ت )السغيخ، الخائحة، المؾن، المدوجة، القبؾل العام( حيث تخاوح متؾسط القيؼ بيؽ الدي

أي أن استخجام مزاد األكدجة سؾاء الظبيعي أو الرشاعي لؼ يتأثخ حديًا بشؾع السزاد سؾاء 
 بالشدبة لمديت أو السشتج السدتخجم.

 تركيب األحماض الدهنية: -60

خالل معامل القمي  %39 – 45تخاوح بيؽ  C18:2 n6الجىشي لؾحع انخفاض معشؾي في الحسض 
مخة قمي واثخ مدتخمص الخيحان السزاف في زيادة ثبات الديت وأدى لحسايتو مؽ  50حتى 
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 11.135، %10.406 , 10.769حيث كانت القيؼ  C18:2 n6التحظؼ خاصة بالشدبة لمحامض 
 مخة قمي. 10 , 30 , 50بعج 

 9.167مؽ التحظؼ وكانت القيسة  3ج أدى لحساية الحسض أوميجا أما بالشدبة لمخوزماري فق
 خالل فتخة التدخيؽ الظؾيمة مسا يعكذ الدالمة الرحية لمخوزماري بالسقارنة بالخيحان والسخيسية.

 تخكيب األحساض الجىشية لعيشات زيت القمي:

 أواًل: عينة الكنترول:

مخات قمي وحتى  10( وازداد بعج %23.806ىؾ الحسض الجىشي الدائج ) C16:0كان الحسض 
في السختبة الثانية بشدبة  C18:0 % وجاء الحسض الجىشي37مخة( ليربح  50نياية التجخبة )

 %(.4ثابتة تقخيبًا )حؾالي 

والججيخ بالحكخ أن مجسؾع األحساض الجىشية السذبعة قج تدايج باستسخار بتدايج عجد مخات القمي 
 ببطء بتدايج مخات القمي.مخات قمي ثؼ تدايج  10بجءًا مؽ 

وتدايج حتى أصبح  %37.783في السختبة الثانية  C18:2 n6وسمػ الحسض الجىشي غيخ السذبع 
( وانخفض %25.033في السختبة الثانية ) C18:2 n6وجاء الحسض الجىشي  - %43حؾالي 

ألحساض مؽ ندبتو نتيجة زيادة عجد مخات القمي وعيخ مجسؾع ا %50انخفاضًا حادًا بسا يفؾق 
مخات قمي ثؼ عل ثابتًا حتى نياية التجخبة  10بعج  %9الجىشية غيخ السذبعة مشخفزًا بحؾالي 

 مخة(. 50)

 ثانيًا: عينة الريحان:

 –مخة(  50ولؼ يتأثخ بعجد مخات القمي )حتى  %39ىؾ الدائج بشدبة حؾالي  C16:0كان الحسض 
وسمػ نفذ سمؾك الحسض الدابق ولؼ  %4في السختبة الثانية بقيؼ حؾالي  C18:0وجاء الحسض 

( بعجد مخات القمي مقارنة بالعيشة %45يتأثخ مجسؾع األحساض الجىشية السذبعة )حؾالي 
 الكشتخول.

 %41كحسض دىشي غيخ مذبع برفة سائجة بشدبة  C18:1nqومؽ ناحية أخخى عيخ الحسض 
 ي.أما مجسؾع األحساض الجىشية غيخ السذبعة فمؼ يتأثخ بعجد مخات القم
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 مجمة دراسات وبحهث التربية النهعية

 ثالثًا: عينة الروزماري:

مخات ثؼ بجا االنخفاض حتى  10( بعجد مخات القمي حتى C16:0لؼ يتأثخ الحسض الجىشي الدائج )
ولؼ يتأثخ أيزًا  %4في السختبة الثانية بشدبة  C12:0مخة( وجاء الحسض  50نياية التجخبة )

لؼ  C16:0وسمػ مجسؾع األحساض الجىشية السذبعة نفذ الدمؾك السمحؾظ في الحسض الجىشي 
مخة(  50مخة قمي ثؼ تدايج بعج ذلػ ) 30يتأثخ مجسؾع األحساض الجىشية غيخ السذبعة حتى 

مخة قمي بيشسا تشاقص الحسض  30 , 50بعج  %36%( ليربح 41) C18:1n9وانخفض 
C18:2n6 اقرًا مدتسخًا بديادة عجد مخات القمي.تش 

 رابعًا: عينة المريمية:

لؼ يالحع تغيخات في تخكيب األحساض الجىشية السذبعة وغيخ السذبعة مغيخه بحلػ عذب 
 .السخيسية كسزاد أكدجة طبيعي جيج يسكؽ استخجامو في عسمية القمي

 


